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( 2 ) 

/ 

JblBT^^r^^. h7 Kl^tC^PLTl^*?' M7— 

Wo 

fi„ 20 

iKLX^^^y bV — 9^V >'^lc*5«t'5-hfS^5/ h 
feii t i-5lf l v ^ L 4 cd v l Jcis 

i &v> l 5 (ovN-rn*^ i KfEim^jBijf&jfflpe,, 

[ 7 ] ±Bum^mK b r 40 

Ki^tc^APL-cvs*?/ M7— ^^cov-rtt*^ 

a> ?> , AL&mm^mz. <t u ant $ tut**- ? b z&m l 
y b zwm-rz r t * < ftov^ h &±ia 
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2 

S:±IE-=?/W^^r-V^ bT KW^.^-rylv^^-y^ Met 9 

7 ©vN-rn^ i imm<of$mmwmm. 
y 

im*^ 1 1 3 mwmmmz. ± o as« s ^fcPPJROx 

ll^fcr t^ftt5»*59XIJl 0!E«©*?/ h 
V~9rfy is*. 

immm 1 2 j R)MmtP%ti«>»7(^ J: 9 , #«<o-^ 

#®tt-r•5»^9^V^bl 1 cov>-T4x*»l tc|S«<D^ 

[11*513] M7— ^T'y V*©Vv#"*u&»il>fc 

< 1 1> l-^Sr^cOT/^^r-r^ h7 Kl/^lc^P^* 

^^y ^^liiSft^ilE^^i' hcO^Smo^flgSr^ffi 

SHI, wmms$*®m-t2>T.mk , 
[0001] 

i&w<z>m-tz>&.mftm *&m\*s *-y b7—?mm 
x*mm.mm&m&x*zz>ftM&mmm. ^mmm^m& 
v^ixhic&mztiz*? b7-?yv i/f>\z.M-tz>. 

[0002] 

imm<omm] *v b9-y-mmiz.*s\,^xm-<D 
[0003] *-r, mi(o^mbvx^ *^h=i^f 

a— fifrbi-Gn*? bU-9'y'V v-^tcWJSCm^ 
[0 0 0 4 J ^2<D^ffii: LTISs h=JVf 
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( 3 ) 

3 

[0 0 0 5] 

i©#&-ete, h y v*©TOM«as-f-# 

[0 0 0 6] £fc, JrfEf& 2 sfc^havf 

^c*fL-CPPJBiJr f -^SrJiR^S^^fe«9, ^14*) * 10 
*s» BJ«I^T*"e©»IB*'*<**i:V^5IHH**>o 

[0 0 0 7] *St93tt, ±fS*te(;i«*Tfc<*F*Wit>© 

^*©*^:«>«i*Jfc*BHSr BMHHBMS 20 
[0 0 0 8] 

v^;*;y h?— ^y v*tc*5tts_tia^-7-s> h©£l§ 30 

[0 0 0 9] i*UlJ;tJ, -^/W^dfr-y^ KU-^(c# 

[0010] *&w\z. m&m2mm<omwmmm 40 

[0 0 11] i*Uc«k *). T/^f-^-Y^ YT Kw^.JC# 
[0 0 12] *%W©^*«31E«©TOJi"J»^S»4, 
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4 

[0013] ±mmm^mz.x<omm$ti 

5i 5icufc'b©-m^s' b!7-^7*y v^©d^— v- 
[0014] *38K©ft**4ffi*fe©BlJBiJ«Jffll|S««, 

ft. 

[0 0 15] m$l£i%tc*y b7-?7V 

[ooi6] *&w<om&is5&m<oftMMW$iWte. 

±W$rfe<o^^*c J rX YT K^tc^pLTV^^s' 

yv-—?-7v >?iz.$sttz>±m-><tr-y Yom&movtm 
[0017] r*U£«fc *s/ M7— >#iz.m%: 

[0 0 18] *%M©W*«6fB«©WfiiJfiJffll^«tt. 

±w.mm^m&. im-^^^y^ yt kwm^apl 

Ti>5^;y M7-^7 , y >^©^T^e>. _klBi3Ht¥« 
[0 0 19] iHtcj;*), *y YV—7-7yi/9<!>o% 

'>ta<t h 1 i3iz.m^xmmm£.vxs<v-y Yz&m 
[0020] *^sg©^^ 7 jBMnmiMtBmmmti. 

[00 2 1] rtb{i<t!P, ^> h!7 — ^T'y >-^©p*> 

Lfc»-a-«-tt. S^li-S ri*< ^©^^^ 3/ h ^sHt L 
tt,©^3' yv— is?{ct$t}z%iMtimi>mz>z.b 
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[0 0 2 2] *&W<om#P%8&m<Z>f%Mftffl$&9.tZ* 
tJCfci?, -hlE^/l^^r-V* bT Kl^d^DLTV^ 

-V* bT hV^K^f^t^ K'J: •JSM-rs^SSr 

[0 0 2 3] ^5- — ^7*y ^^©5*> 

4>#< 1 1> 1 *©*»6*Wc»«**-Cfc-5i§£-fc:f,, 10 

[0 0 2 4] *»0!©W#«9B<fe©*3' r-? — * /y 

[0 0 2 5] rWci^ ^cD^-y M? — -S^y V* 
[0 0 2 6] *^^©ft*5l OfattW^-y h!7 — ^7" 20 

[0 0 2 7] ^yh^T'P^^gfe 
©Y/wfJf-t^ bT Fvx&i&mi^T\,^Z>18&iz.&M& 
L TS« L- fc^fig t 5 r t * K>Jfci" 2, r. <t *5 "C £ 

So 

[0 0 2 8] *3&Wtf>fjt5fc:®l 112«©.*5> h V^—9 ~7 

[0 0 2 9] itUCJ; NSrgff Lfc*;y bV 

[0 0 3 0J #38W©l*jfc* 1 2BiO*? M7-^7" 

[0 0 3 1] Z.fr\^£K>. mi£<r>-*>\"3-*r^?. h7h> 
Ma^T^©»-g-(C^/W^-dr-V^ bT b*\/*frhtmsL-t 

[0032] *^^©it^i zmm^mmm-^m 

\t. *s> b?-?yv >-*©v^*i,a>/>fc< t h llUSr 
-v/u^-r* Mc<fc OiSfiU ±IE^/v^#^^. br K 50 



^^^C#^PbTV^5^s/ M7 — ^^y >-^(C*3ltSJllB 
r KV* y r-©2t«, Wi^ft^^SiJ 
[0 0 3 3] ' tUCJ; 9 , v;^t^h7K^C# 

tPPJBijT 5 -*©^?/ h©3l§:{it:g£#iLTi£<i#i?£ 
[0 0 3 4] 

[*W0«*0»«1 ^T(c. Hffi«r#BHL-C, 

[00 3 5] **J£<D^flgWPPJS!|->^.7 i A«u H 1 tc* 

[0 0 3 6] **lfc©»llBfca8V^Ttt, ilft^n bn/w 
CTCP/I P (Transmission Control Protocol / In 
ternet Protocol) £rJBV>5„ {B.U N fi&W^'/V'^^-t^ 

[0 0 3 7] TCP/ I P*^iC*3V^T«UDP(User 
Datagram Protocol) ^<t I P (Internet Protocol)"^ 7, 
/w^-r-* b*tie.m-rz>o &&#Hzi3.=-—*->rXb J $'zr 

u- b'*-** b*i&m-rz>* 

[0 0 3 8] ^bayfa-iS'-KCfi, PPJB'Jx— ^ 
Sr. -^/^^■^^b^X'0^yby—9yV>9Kmm 
U «-7*y v^(C*JVNT3lJBiJ$-ar-5fcfer7'y ^— 
>-7'p^7^d 5 3l ! fT"BItfi{-'i h— yw^^T*5t), r 

[0 0 3 9] *i\ 4^^. h ^yfa — 9— 1 13> h 

^h7Fl/X, $>5tMi^<D-^/Vf bT b*ux 

^^7K^iLT^5'M'-^ (LAN) ^2Ht 

[0 0 4 0] h = ^ 1 i4, TOJb<t 

o*s/ M7— ^7°y ^^Sr^s/ M7— ^_h*>P>«l^i-5 

[004 1] ^mSJgflgW^^^A-ett, «#©*5> h 

9yv >9icmmizmKWM7 1 —9 &mm-tz><o 
jH^. h^.^ y ^hu*^fc^v^s/ h!7-^7*y v 

9 b P C L (Printer Control Language) b*^/c/ t CV> 
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( 5 ) 

7 

^ y V r,—97v >-*<Dytm&m'<z>i&3z±>i>z>. 

[0 0 4 21 icO^#SIC*3(t5«^#*S t Lt 
h LTV^S^S^ 

(b) X (#|;tfiLETTER) 

(c) TOJ-<-^ (#Jx.li5 0#C) 

(d) lyf-v'a ^jK— h U— b (V^kJ>5*S£« 10 

(e) (0!l;tfcE6OOdp i) 

( f ) P D L (Page Description Language) ©^SS-^ 
;<— i?3ls (WaHiPCL 5) 

(g) *9/^ey WJx.{i*9-TOJ) 

(f) v^-<D^^-^^^«i (^Jx.(i-r<*(cfijffi 
x-z&fr^fr) 

[0 0 4 3] r^k<0&§^#©&9<£;fc>-tirl*SNMP 
(Simple Network Management Protocol) „ £>£>V">l3:3fi 

y by — 9 ±(0*y by— 9 7V ^^{C^V>-a-i3-B:2.r 

fcs^fciwa#aMt«A;ftLT#/££;i-i,5x. 5 0 

0 (H^tt^) ^SLP (Service Location Protoco 
1) ^LDAP (Lightweight Directory Access Protoc 
ol) teifCDy 1 ^ V9 bV — 9— by — 9 7V 

*;* bnvf a-^-iii^^^i: LT, *2>M7 30 
-^/DViS'OIPTF^, ^-y by— 97V 1/9 

[0 0 4 4] *fc, ^h^yifa-^iil ±M&m 

^mc£Qmi,m&fttc*-y by—97v i/9<o*pt* 
mm^mn^m-r^^y by-97v ^?zmtR 

[0045] ^mmmmicm^xi^ mmoftiBi?—? 

&3iM1rZ>ffif3&Wo-r'<T<D*y by — 9±<D*-y b 

y-97v 1/9^^)^-9 ^m^><Dx\tt£<. mm 40 
kz.?><o*y by— 97v f?*mj£t)\ ^m&am 

^yy y^Ko^-cco^-y by— 97V >-9& j $>i pt 

[0 0 4 6] b = >\f=>- — 9 1 1*. -hlHT'y 50 
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>?mvi^m-?mft.i,tc&A<o*-y by— 97v >9K 
[0047] jiiET'y v^ii^STii^Lyt^y by 

— 97V^/9<Dmwm&.&. 0 p pm©t)Ot 
2 0 p pmt(Ot.cOd5fcofct-t" 2>o 20ppm»^y 

M7— ^y y^ftiop pm<zx*?/ hr?— ^r/y 

•fSt 2 0 p pm(D*y H7-^7'!)^lil0ppm 

tez>o *r-e, :©2 0ppm©*5'h7-^/y^ 

{CglLTfcfcl 0 p pm<D*y by— 97V l/90<fe<Dn 
i5*:tt)t^5 0 ^J^.ti^:gf5-C5gi5PPB!lL.fcV^ic 

_hfE7*y y 1 -^ 1 0 P pm©* 

y by— 9 7V >^3Si20p pmO^y by— 97 

2 0 p pm<D*y by — 9 7V ^^{c*3{tSS3JSiJ^* 
2 SB, 1 0 p pm©^j» h7-^/!)y^<D^jtm© 
PPJSiJSBifc 4: 1 U h WL IE L X < ti Z> X 5 S r t i> t* Z 

z>„ zti?ti<D*v by-?7])>y-^<z>mm%t<DWL 

^fr<r>*y by— 97V l/9\zM\s-Z=>-=-*\^ bfc& 
[0 0 4 8] *fc. h^VE-a-^ 1 TO^fC 

^§r§lH-C^^< Fnyt'a-^-© 

[0049] &$m<omm<ofPM~>x7'j*-T?tz. 

htv^5*©l-^#J$tt=&^5' h^-^/y >9 
IZ-mmZtiZo &*y by-9 7V>9te'<9-y h<DU 

a-:?-l|Cgx.5„ lilfA, B, CtV^53o<D^ 

-^»*^:SP-C2 0m<O'<9*y hl^#J$HS t<Ot-r 

— 97V >9BKmm.Wftt£¥0>fem&ft%L\^>. 
±.7*-9*%i l mX'%t£< ^ctUofcitS. 

y— ^^y ^Ai^y by— ^7°y v^cittios 

x h^yifa- ^-yby — 97V^9 
B«W*W(C 1 0#e^^-y h£gl§fcH*ft*>ofc 
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9 

3 ^tTa— l iPif© J: 5 ftv^«— IP 

5 2 oo^e— Ka s %x. b^5 0 

[0 0 5 0] (a) t^t^?/h!7-^/yy^^ 

ufc^fctta^fcWiai-siKB^fcSo fib, 

fcH«-c**:v^**»fti»»*-»y M7— *:/y 

JlfcjWfTfcbV*. 

[0 0 5 1] (b) ^T^5/ M7-^^y ^^dSlHlffi 

i) stm«u *©fWMPi« (ti) ^gittt# 

J; o r ffl »9 i#T bihtc £ ¥U*r U Ztl&>fc<D'<fr y b 

-rawest t isTmrn-TZo 

[0 0 5 2] h n>-t 0 ^ — ^ IK, 

i^tr*.-* l ^6>©»*T?±B^y ^^»4Rl#gMc J: 5 

bT Ku^K#Jp**S#*p^ai: bT^IB^ 
&o 40 

[0 0 5 4] ^(om^i^y h!7-^/y ^a*** h 
= vtW 1 ^e>^PPfi^J7 f -^§r^PJS^Jb^v^^ tic, 50 
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10 

^»*B3«^-^SrS«b**tft^!!i:WWb, ^o, 

b° ^ - ^ a* ^ <e> wjBij^a— o je»<e> toj & 5 r 

[0 0 5 5] -tr-c. ±E^^?a«faictoT3. 
VtV-^ 1 *>?>#*<£>** h!7-^/y>^i^tT 
[0 0 5 6] H(C, fnyfa-^ *yM7 

-^^y ^^^?>#^jc&#Sr^^«m#M (T2) * 

[0 0 5 7] ha^tra. — ^ttBIJBlI^— ^Sr^^ 
hWl^Ultv/Vf^rt^ bT Y\s**$&9gT h> 

<D*S/ b!7 — ^^y V^CD^TtCgfi^So 
[0 0 5 8] /«4ry b\atttl^tli/—tr>*%f-%frtt 

[0059] * * h 9 (Dmmcftsbfa&mw&ftZE. 
v^<$r-^^. M7— ^^y ^^^fe^m^^fcWS: 

[0 0 6 0] %<Dm&, hn^fc*^ — ^ ldS|^b-> 

^^$:y^yt5^^^^ o {pnnsF^s-r 

fc^V^^. £Wcltco#^M (T2) 3^ft3&b 
ft: t # (-S^Sr^fT 5 ^fiV^T 1 A ©I^It*>o T t> , 

[0061] b^b. ±^m^>m^Mn^x^m^ti 
fc*-Ktettv^-ffico»«wpw (ti) «»bfcict>a> 

[0 0 6 2] ^HJte^ffioPpjBiJ^^^Atcisrts 
M7— ^^y v^A—E(cf^ s ^xh^yt'a-^ 
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11 

[0 0 6 3] *i\ *yM7^^ym-E», Jt 
[0 0 6 4] Sfc* _hlB*5> M7— >*A~E 

7K^i:#Joto^ *ffc4*^h3>tr a ^i 

-rajEKs^ai b-c«&fgi*-$ 0 

[0 0 6 5] ±B#*P*aKJ:6#^^SrJ-*ofc#-* 10 
jy h!7-^^y >-^A-Eco5 iS^^pjfg/^^y ^ 

[0 0 6 6] #^^M7^^y^A-E(i 
^tr*-^ifc»6>*s^a. *>*vni, £ttEU:S« 20 

§?st bT$&tt§i-£ 0 

[0 0 6 7] &*<D*y M7 — ^*A~ Ett. V 
^JKemotttt-eHJJBI^— ^ * r *tfil±SW Afr& r 

^K#bTff«****H*a***»i-«r fc*-c# 
So *yh7^^y^A, d, E^s{pje>^os*-e 

^Aft^ix hSrgWbfcrkSrWafc^Sfcfci-So £ 
O^tcj**;* h^yta-^ l ^»bTWSIK*Sra 

s> h !7— * ^y A-E^felB«WJcfr 5 r. i 
-C, ±Jfibfc1*»«FlB (T2) *f£oii:ft<ifr*>)Wc 

[0 0 6 8] *fc % hy — ^^y V^A—Ete. _b 40 

[0 0 6 9] h=i>t*» — * 1 *yb!7- 
y ^^dS#JDbTV^S^/W^^r^^ h£7V~ ^^fe«PBfe 

[0 0 7 0] Kte. K±©J:5*#*ai:bT«IBi-* 
hny^^ l hi7— ^;/y fc(c<fc 5 0 
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[0 0 7 1] *i\ h^yfa-^ ltt, PPJSiJbi: 
5 k bTV^*RJj»|f ? -^tW«*< PP«flT?#S«*Sr«r 

[0 0 7 2] i-ftto*>, h^ytw 

btW5tO, (b) jBJK4>4ttSl?vr XICLETTE 
Rt>fX*jb5t©, (c) BUM^— 5^*5 0 tfcffliBI-C 
(d) tyxyf— >3>^-M/- bsSSaK 
— hV— hrfc^tO, (e) OOdpi^ 
y-tf— h bTl^fcO. (f) PDL*PCL5tf*>4 
fcO, (g) #7— PPJB!l*fJ5SbTVN-5fc<D, (f) ^y 

Sr»fci-*^ hy— ^^y h^yt^^ 

— K»b*«Sr5Si-J:5fc»*i-Sfc«>fc % 

8 : ^fy^S 1) o ^bT. 5&fi£r^o (0 8 : 
S^S 2) 0 

[0 0 7 3] Sffitttli^S^y^lj; (0 

11 :^x^^S3 0) . att***W=^n— 
* M-<i:6^5fc£g:ltSk (Ell l : *v-yyr$ 3 l ; 

yes) , &m&mz-m&i,K.m&\a^ ge^ipr 

oTMtS (Ell 1 : ^^^^"S 32) 0 El 2 <£>#!JT* 

tt. ^y^^A. ^y^^B. ^y^^c, ry>^ 

[00 7 4] h=i^tf^— ^ lit, ^y>-^ 

*»6><Dig«3»s*>5. aflrstbfc^y ha**»-e*>a» 

(08 : ^fy/S 3 ; YE S) . ^kWrfV 

3S*e>as«s*t*:«««rflMty * b£ bristib, -jta 

^*v^«^JdW: (El 8 : ^fy^S 3 ; NO) > W[7£<D 

[0 0 7 5] ei 3 (a) <DM-?n, /yy^A, ^y^ 

[0 0 7 6] h^^tf^— ^ l{i, 3.— jffc 

[0 0 7 7] *-f> iftt±SBW*y ^ h 1 oco-n 
«***tfc^y >^a. ^y^^B, ^y>-^c. ^y 

yv^Sr}l^t*So B3 (b) <DM&lZ.te. 7 Vis? 
A, /yy^D, ^y ^^ESrjl^bfc^JSr^bTVN 
60 aRSttfc^y ^I4H3 (b) l^*tJ:5K*» 
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k&mi-Xm&ZtlZo 0 3 (b) 

[0 0 7 8] ^-Ifti&fcWiSftfc^ 5 >*fc*5ttfi 

&%C&m<07V ls*<D2m<D2mzWLJ£A*>Vtc (H3 
(b) o tLtR*#S7LfcfeH3 (b) ^ 

-rffifay * h i o<o [ok] i y ^-rs 

fr*—7$— KOENTER^ SrJ¥T"f-So 10 
[0 0 7 9] 0C(C, ^^bnytra-^l^KlO^p 
ft [OK] ^^^y^^fOA^^totSi: (0 
8 :^f^/S7 ; YES) , TOKWNNOMScDjIIR 
HffiSr**** (118 :x^5/^S8) , ^—*?lZ.£Z> 
f&m<DmtR<DAJjfthtteZ> (19 :^T5//S9) o 

[0 0 8 0] ^-fHl ^Ool^lijffi2 0{e:^V>T, 

7$y?X2 3JcA^f^o H4©ffi|"ettlO»iAAL 

[0 0 8 1] fnyt\^ 1 ^ Sl±(DX 5ftA 
ftffi&^tiZb £ (19 : ^r^^S 1 0 ; 

YES) , if^ol^bfc^y >^(C#^CO^/W^^r 30 
t^hTK^ (C#*Pi-^ J: 5 t-^JPg* ( joinGrou 
p) ^^l-^-y^ He* 19 j£flb (H9 :^T?//S1 

1) > Br«**IB <M*.tf2*» <om. yVi/?frb<Dte 
fiSr^FO (09 : ^fiy/S 1 2) . 

[0082] H5i^t«m ^y^^A. ?y>? 

D, ;/y >>E(£*fU (239.245.22.22) <D^;V?~* 
t^hTK^ iC#*P"t-5 J: 5 KiMing* (joinGrou 
p) Mc± t)^ff LtVN^ 0 

[0 0 8 3] — ±|B*3ftSrg«bfc^y^tt-(H 
11 :Xf^/S35 ;YES) , Jlte^SiXfc^vV' 40 

^vxhTvuxiz.mmfrfr&fr&mwiv mi 

I :^T5//S36) . Jl^nfe^^t^hTK 
l^C^nbTV^V^^Ktt (HI 1 : ^f^^S3 
6 ; NO) , ±15^/^*** bT KV^fc^nb (El 

II : 3 7) . #Jn2^Tbfc^OOKfI-§- 
$r^^ ^ 1 (c>gm-r^ (Bll:^^ 
S3 9) o >^^ffltTV>5, v— 
#-^l/v ? ^^seqP(-v— ^>-^#-g-l £AH3 (01 

1 : ^X^S 4 0) o 

[0 0 8 4] B5i^tW"C«, ^y^^A, T'yy^ 50 
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14 

D, :/y ^EtfSOKfl-g-STJfc* h^^b:"^ — * 1 

mbxio*)> ^yv^A, ^y^^D, >^y>^E^± 

Srgfi^t^J: 5(-ft^o 

[0 0 8 5] b35»U ill^SJlfc^f^t^hr 
KV-^^Jll^-efcSftfett (Hll :^f^S3 

6 ; yes) , ^y^ttrr^apsrigiift-rsgoN 

Gft-g-S:*^ havf ex — ^l^jggft-rs (Hll :^ 
xs>:/S 3 8) o 
[0 0 8 6] ^^b^yfa-^Kt ^y 
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CLAIMS 



[Claim(s)] 

[Claim 1] The print control unit characterized by having the control means which supervise the state of transmission 
and reception of the above-mentioned packet in a participating means to make one set participate in a predetermined 
multicast address even if there are few network printers either, a transmitting means to make print data a packet to the 
multicast address concerned, and to transmit by multicasting, and the network printer that has participated in the above- 
mentioned multicast address, and control transmission of the packet to the above-mentioned multicast address, standby, 
retransmission of message, etc. 

[Claim 2] The print control unit according to claim 1 characterized by having a reference means to search the network 
printer which can participate to the above-mentioned predetermined multicast address. 

[Claim 3] The print control unit according to claim 2 characterized by having the network printer selection means 
which makes selectable the network printer actually used for printing out of the network printer obtained by the above- 
mentioned reference means. 

[Claim 4] The print control unit according to claim 3 characterized by having a number-of-sets setting means to set up 
number of copies printed by the network printer concerned about the network printer chosen by the above-mentioned 
network printer selection means. 

[Claim 5] The claim 1 characterized by having a convention means of operation to specify beforehand operation of 
transmission of the packet to the above-mentioned multicast address in the above-mentioned control means, standby, 
retransmission of message, etc., corresponding to the state of transmission and reception of the above-mentioned 
packet in the network printer which has participated in the above-mentioned predetermined multicast address, or a print 
control unit given in any 1 of 4. 

[Claim 6] The claim 1 characterized by having a means to resend this packet to the above-mentioned multicast address 
by multicasting when the above-mentioned control means do not receive the acknowledgment of a purport which 
received the packet transmitted by the above-mentioned transmitting means from all the network printers that have 
participated in the above-mentioned multicast address in a predetermined time, or a print control unit given in any 1 of 
5. 

[Claim 7] The claim 1 characterized by having a means to transmit the following packet to the above-mentioned 
multicast address by multicasting, without resending this packet when the above-mentioned control means do not 
receive the acknowledgment of a purport which received the packet transmitted by the above-mentioned transmitting 
means from either of the network printers which have participated in the above-mentioned multicast address in a 
predetermined time, or a print control unit given in any 1 of 6. 

[Claim 8] The claim 1 characterized by having a means to resend this packet to the above-mentioned multicast address 
by multicasting when the above-mentioned control means do not receive the acknowledgment of a purport which 
received the packet transmitted by the above-mentioned transmitting means from all the network printers that have 
participated in the above-mentioned multicast address when communication failure occurred to the network in a 
predetermined time, or a print control unit given in any 1 of 7. 

[Claim 9] The network printer uniquely characterized by having the function which participates to directions of the 
print control unit connected to the network, or a specific multicast address while having the network interface 
connected to a network. 

[Claim 10] The network printer according to claim 9 characterized by having a means to refuse the participating 
demand from the print control unit concerned when having already participated in other multicast addresses, to the 
participating demand from a print control unit. 

[Claim 11] The network printer according to claim 9 or 10 characterized by having a means to notify the acknowledge 
of a purport which received the packet of the print data transmitted by the print control unit, the negative acknowledge 
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of the purport which cannot receive a packet, or the resending response of the purport to which resending of a packet is 
urged to the print control unit concerned. 

[Claim 12] The claim 9 characterized by having the function to secede from a specific multicast address, with 
directions of a print control unit, or a network printer given in any 1 of 1 1 . 

[Claim 13] The printing control method by which it is characterized [ equipped with the process which supervises the 
process which makes one set participate in a predetermined multicast address even if there are few network printers 
either, the process which makes print data a packet to the multicast address concerned, and is transmitted by 
multicasting, and the state of transmission and reception of the above-mentioned packet in the network printer which 
has participated in the above-mentioned multicast address, and controls transmission of the packet to the above- 
mentioned multicast address, standby, retransmission of message, etc. ]. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the network printer used for the print control 
unit, the printing control method, and these which can perform multiple address transmitting reception in a network 
environment. 
[0002] 

[Description of the Prior Art] The following methods are adopted when printing two or more number of copies from a 
single host computer in a network environment conventionally. 

[0003] First, as the 1 st method, a number of sets is specified to be one set of a network printer from a host computer, 
and the method of transmitting and printing print data is mentioned. 

[0004] next, as the 2nd method, two or more network printers are alike, respectively, it receives from a host computer, 
print data are transmitted one by one, and the method of two or more network printers boiling, respectively, setting, 
and printing is mentioned 
[0005] 

[Problem(s) to be Solved by the Invention] However, by the 1st method of the above, when the print speed of a 
network printer was not enough, there was a problem of taking time by the time printing completes two or more 
number of copies. 

[0006] moreover, by the 2nd method of the above, the network printer by which a host computer takes charge of 
printing was alike, respectively, it received, print data needed to be sent one by one, and, in addition, there was a 
problem that the time to the completion of printing became long, too Furthermore, by this method, since two or more 
duplicate print data flowed to the network path, the amount of traffic of a network path increased and there was also a 
possibility that trouble might occur in other processings under this network environment. 
[0007] this invention was made in view of the above-mentioned situation, can perform printing processing in 
concurrency by two or more sets of the network printers connected to the network environment, and aims at offering 
the network printer used for the print control unit, the printing control method, and these which can aim at shortening 
of printing time, and suppression of increase of the amount of traffic of a network path. 
[0008] 

[Means for Solving the Problem] The print control unit of this invention according to claim 1 was equipped with the 
control means which supervise the state of transmission and reception of the above-mentioned packet in a participating 
means to make one set participate in a predetermined multicast address even if there are few network printers either, a 
transmitting means to make print data a packet to the multicast address concerned, and to transmit by multicasting, and 
the network printer that has participated in the above-mentioned multicast address, and control transmission of the 
packet to the above-mentioned multicast address, standby, retransmission of message, etc. 

[0009] Shortening of printing time and increase suppression of the amount of traffic can be aimed at that this should 
just perform data transmission by multicasting to the network printer which has participated in the multicast address. 
And since transmission and reception of the packet of print data are supervised and transmission etc. is controlled, 
positive data can be transmitted. 

[0010] this invention was equipped with a reference means by which a print control unit according to claim 2 searches 
the network printer which can participate to the above-mentioned predetermined multicast address. 
[001 1] By this searching the printer which can participate in a multicast address, a network printer with the capacity 
which can print print data certainly can be looked for, and printing of next print data etc. can be processed certainly. 
[0012] The print control unit of this invention according to claim 3 was equipped with the network printer selection 
means which makes selectable the network printer actually used for printing out of the network printer obtained by the 
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above-mentioned reference means. 

[0013] The network printer which this uses out of the network printer detected by the above-mentioned reference 
means can be chosen. It can be made to print by the suitable network printer in consideration of the location of a 
network printer etc. in what could be made to perform this selection by the user. 

[0014] The print control unit of this invention according to claim 4 was equipped with a number-of-sets setting means 
to set up number of copies printed by the network printer concerned about the network printer chosen by the above- 
mentioned network printer selection means. 

[0015] According to the print speed of the selected network printer etc., a number of sets can be assigned appropriately 
by this, and a print speed can be optimized. 

[0016] The print control unit of this invention according to claim 5 was equipped with a convention means of operation 
to specify beforehand operation of transmission of the packet to the above-mentioned multicast address in the above- 
mentioned control means, standby, retransmission of message, etc., corresponding to the state of transmission and 
reception of the above-mentioned packet in the network printer which has participated in the above-mentioned 
predetermined multicast address. 

[0017] Thereby, when an obstacle etc. occurs about transmission and reception to a network printer, transmission and 
reception of a packet can be controlled how, or it can specify beforehand. 

[0018] The print control unit of this invention according to claim 6 was equipped with a means to resend this packet to 
the above-mentioned multicast address by multicasting when the above-mentioned control means did not receive the 
acknowledgment of a purport which received the packet transmitted by the above-mentioned transmitting means from 
all the network printers that have participated in the above-mentioned multicast address in a predetermined time. 
[0019] When you lapse into the state where the affirmative response of a purport which the obstacle occurred in at least 
one in a network printer, and received the packet by this cannot be performed, a packet can be resent and let printing 
processing be a positive thing. 

[0020] The print control unit of this invention according to claim 7 was equipped with a means to transmit the 
following packet to the above-mentioned multicast address by multicasting, without resending this packet, when the 
above-mentioned control means did not receive the acknowledgment of a purport which received the packet 
transmitted by the above-mentioned transmitting means from either of the network printers which have participated in 
the above-mentioned multicast address in a predetermined time. 

[0021] Without resending, the following packet is transmitted and the printing processing in other network printers can 
be prevented from being overdue when an obstacle immediately unrecoverable in at least one in a network printer 
occurs by this. 

[0022] The print control unit of this invention according to claim 8 was equipped with a means to resend this packet to 
the above-mentioned multicast address by multicasting when the above-mentioned control means did not receive the 
acknowledgment of a purport which received the packet transmitted by the above-mentioned transmitting means from 
all the network printers that have participated in the above-mentioned multicast address when communication failure 
occurred to the network in a predetermined time. 

[0023] Thereby, when at least one set especially of an obstacle is communication failure among network printers, a 
packet is resent and printing processing is made to a positive thing. 

[0024] The network printer of this invention according to claim 9 was uniquely equipped with the function which 
participates to directions of the print control unit connected to the network, or a specific multicast address while it was 
equipped with the network interface connected to a network. 

[0025] Thereby, a specific network printer can participate to a predetermined multicast address. 
[0026] To the participating demand from a print control unit, the network printer of this invention according to claim 
1 0 was equipped with a means to refuse the participating demand from the print control unit concerned, when having 
already participated in other multicast addresses. 

[0027] Thereby, when the network printer is using the predetermined multicast address, the state where refused 
participation and it overlapped, and a bird clapper can be prevented. 

[0028] The network printer of this invention according to claim 1 1 was equipped with a means to notify the 
acknowledge of a purport which received the packet of the print data transmitted by the print control unit, the negative 
acknowledge of the purport which cannot receive a packet, or the resending response of the purport to which resending 
of a packet is urged to the print control unit concerned. 

[0029] Thereby, by carrying out the response of a negative acknowledge, acknowledge, or a resending response, the 
network printer which received the packet can notify of a situation to a print control unit, and can perform subsequent 
processing by the print control unit exactly. 

[0030] The network printer of this invention according to claim 12 was equipped with the function to secede from a 



Page 3 of 10 



specific multicast address, with directions of a print control unit. 

[0031] Thereby, in a printing processing end etc., the network printer which has participated in the predetermined 
multicast address can secede from a multicast address at the time of an obstacle. 

[0032] Even if there are few network printers either, one set is made to participate in a predetermined multicast 
address, and print data are made into a packet to the multicast address concerned, it transmits by multicasting, and the 
printing control method of this invention according to claim 13 supervises the state of transmission and reception of the 
above-mentioned packet in the network printer which has participated in the above-mentioned multicast address, and 
controls transmission of the packet to the above-mentioned multicast address, standby, retransmission of message, etc. 
[0033] Shortening of printing time and increase suppression of the amount of traffic can be aimed at that this should 
just transmit the data based on multicasting to the network printer which has participated in the multicast address. And 
since transmission and reception of the packet of print data are supervised and transmission etc. is controlled, positive 
data can be transmitted. 
[0034] 

[Embodiments of the Invention] Below, the gestalt of operation of this invention is explained with reference to a 
drawing. 

[0035] As the printing system of the gestalt of this operation is shown in d raw ing 1 , the host computer 1 as a print 
control unit and printer A-H as a network printer are connected on the network. 

[0036] TCP/IP (Transmission Control Protocol/Internet Protocol) is used for a communications protocol in the gestalt 
of this operation. However, you may use the protocol in which other multicasting is possible. 
[0037] In TCP/IP mounting, IP (Internet Protocol) multicasting by UDP (User Datagram Protocol) is used. 
Additionally, a unicast and broadcasting are used. 

[0038] In order to transmit to a network printer by multicasting and to make print data print in each printer, the 
application program is installed in the execute permission, and a host computer 1 functions on a host computer 1 as 
each means to explain below, by starting this application program. 

[0039] First, it functions as a transmitting means making a broadcast address the print data which the host computer 1 
generated the host computer 1, or the host computer 1 acquired from other equipments, and to transmit to a network 
(LAN) by making a specific multicast address into the transmission place address. 

[0040] Next, a host computer 1 functions as a reference means to search from a network a network printer with the 
capacity which can print the print data which it is going to print satisfactory. 

[0041] In the system of this operation gestalt, since the same print data are simultaneously transmitted to two or more 
network printers, it is necessary to discover two or more network printers with the capacity which can print the print 
data certainly. For example, it is because the same print data cannot be transmitted to a network printer only with 
PostScript, and a network printer only with PCL (Printer Control Language). Moreover, since there may also be the 
state where it cannot be immediately used by the offline state etc. even if it is a network printer with all capacity, it is 
necessary to investigate the state of a network printer. 

[0042] There is the following as a reference condition item in this reference means. 

(a) It is [ whether the printing function of the printing system of the gestalt of this operation is supported, and ] the 
correspondence size (for example, LETTER) of the (b) form. 

(c) Printing pagination (for example, 50 sheets) 

(d) Orientation portrait (the so-called in-every-direction direction) 

(e) Resolution (for example, 600dpi) 

(f) The existence and the version (for example, PCL5) of PDL (Page Description Language) 

(g) Calah / monochrome correspondence (for example, color printing) 

(f) The status state of a printer (for example, can it use immediately or not?) 

[0043] A combination of these reference conditions can consider asking the network printer on a direct network by 
broadcasting of SNMP (Simple Network Management Protocol) or an original mounting protocol. Moreover, the 
capacity of a network printer is registered into directory services which a network printer consists of by a manager 
doing an information input spontaneously, such as X.500 (international advice), SLP (Service Location Protocol), and 
LDAP (Lightweight Directory Access Protocol), and the way a host computer 1 searches the network printer which 
fulfills conditions using this directory service is also considered. A host computer 1 acquires the IP address of a 
network printer, a network printer name, the installation information on a network printer, etc. as a result of reference. 
[0044] Moreover, a host computer 1 functions as a printer selection means to choose the network printer actually used 
for printing out of the network printer discovered by the above-mentioned reference means. 

[0045] In this operation gestalt, print data cannot be sent to the network printer on all networks with the capacity which 
prints desired print data, but a user can choose about whether the network printer of the place near the place in which 
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makes a number of sets how many, or a user is present physically is chosen, or a print speed chooses only a high-speed 
network printer. A host computer 1 can display the display list which made the list the network printer name about the 
network printer discovered by the above-mentioned reference means, the IP address, the installation, etc., and can 
make a user choose the network printer actually used for printing out of this display list. 

[0046] Moreover, a host computer 1 functions as a number-of-sets setting means to set up the number of sets which 
became independent, respectively about each network printer chosen with the above-mentioned printer selection 
means. 

[0047] The print speed of the network printer chosen with the above-mentioned printer selection means presupposes 
that there was a thing (a 1 0 ppm thing and 20 ppm). A 20 ppm network printer can be printed at a double printing 
speed compared with a 10 ppm network printer. When each network printer prints a part every uniformly, according to 
advance of 10 ppm printing processing, the latency time will generate a 20 ppm network printer. Then, if it sets up so 
that Bai of a 10 ppm network printer may do number-of-copies printing about this 20 ppm network printer, it can print 
efficiently in time. Or when investigating the capacity of a network printer with the above-mentioned reference means, 
the print speed is also investigated, and what sets up the number of sets which the system optimized automatically can 
be performed. For example, supposing a user chooses three 10 ppm network printers and a 20 ppm network printer 
with the above-mentioned printer selection means to print the 5 sections in all, a system can set up each number of sets 
of the two sections and a 1 0 ppm network printer for the number of sets in a 20 ppm network printer with the one 
section automatically then. A setup of the number of sets to each network printer is ordered by the unicast to each 
network printer in advance of multicasting transmission of print data. 

[0048] Moreover, in a network printer, an obstacle occurs at the time of printing, and a host computer 1 functions as a 
behavior selection means to choose behavior of a host computer when it becomes impossible to receive print data. 
[0049] In the printing system of the gestalt of this operation, the same print data are simultaneously transmitted to the 
network printer of a specific multicast address group. The data of printing are divided into the unit of a packet, and are 
transmitted to each network printer. Each network printer tells having received normally to each of packets to a host 
computer 1 . For example, it shall print simultaneously to the three network printers A, B, and C, and print data shall be 
divided into 20 packets in all. In the place which received the 10th packet, the obstacle of a form piece etc. occurs to 
the network printer B, and it carries out to it being impossible to receive data more than it. Although the network 
printer A and the network printer C return the acknowledgment which shows that the 10th packet was received 
normally to a host computer 1, they are whether the network printer B returns clearly the negative acknowledge which 
has not received the 10th packet, or not to return an acknowledgment until an obstacle is recovered. In this case, a host 
computer 1 does not go to the reason for transmitting the data of the following packet, but the network printer A and 
the network printer C will consume detention until the obstacle of the network printer B is recovered, the case where 
such a state occurs — a computer 1 — what — what is necessary is just to act and the room of selection can be given to a 
user for example, as follows — the two modes can be considered 

[0050] (a) Stand by eternally until all network printers become ready-for-receiving ability. This mode is chosen to 
surely print all number of copies by one printing instructions. A user needs to cope with it promptly, when an obstacle 
occurs to a network printer. However, since an immediately unrecoverable fatal obstacle may occur to the network 
printer B, when this mode is chosen, it is desirable to enable it to change so that printing by the network printer B may 
be given up because of the middle and printing of other network printers A and C may be continued. 
[0051] (b) Only fixed time set up until all the network printers were recovered stands by. A network printer with 
obstacles is omitted, and it chooses this mode to continue printing only by the network printer which continues normal 
operation anyhow. It is the mode in which give up printing in the network printer when an acknowledgment does not 
come on the contrary, even if only the time (Tl) when the user is beforehand set up as a default by a setup or the 
system when an obstacle generates this mode to a certain network printer and the acknowledgment of a packet does not 
come on the contrary stands by and the standby time (Tl) passes, and the following packet is transmitted. He judges 
that the network printer which received the following packet although the acknowledgment is not returned was omitted 
by the host computer, the packet after it discards, and printing is not performed. In this case, a host computer 1 
functions as a resending means to resend print data to every standby time (Tl). 

[0052] Next, a host computer 1 functions as a participating means to make all the network printers chosen by the 
above-mentioned printer selection means with the directions from a host computer 1 participate in a specific multicast 
address. 

[0053] Only when required, as for a network printer, it is desirable that multicasting data can be received now. For 
example, it is assumed that the network printer in the printing system of the gestalt of this operation receives the 
multicasting data for printing beforehand, and the network printer does not print with the command in print data, and 
that it is constituted so that it may judge in what should be canceled. 
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[0054] In this case, when a network printer does not print the print data from a host computer 1 , possibility of receiving 
unnecessary print data, and the processing which judges it to be unnecessary and cancels it becoming an overhead, and 
becoming the hindrance of performing regular printing to the printer from other host computers comes out. 
[0055] Then, in order to change into the state in which reception by multicasting is possible all the network printers 
chosen as the user by the above-mentioned printer selection means, the instruction "participate in the group of the 
multicast address used for printing from a host computer 1 to each network printer" is transmitted by the unicast 
[0056] Furthermore, even if the host computer 1 passed the predetermined standby time (T2), when an 
acknowledgment is not received from a network printer, it functions as a resending means by which a host computer 1 
resends print data automatically. 

[0057] A host computer divides print data per packet, and transmits a multicast address as a destination address. The 
transmitted packet is received by all the network printers on the network which participated in the group of 
multicasting with the above-mentioned participating means. 

[0058] The sequence number is given to the packet, respectively, and when the packet of a certain sequence number is 
transmitted, unless the acknowledgment to the sequence number is fundamentally received from all printers, a packet 
with the following sequence number can be transmitted no longer. 

[0059] A certain obstacle occurs in communication of a network, and a packet may disappear. In this case, two kinds of 
the case where all or a part of acknowledgment by which the print data transmitted from the host computer 1 were 
transmitted to all or some network printers from the case which is not received normally and the network printer is not 
normally received by the host computer 1 can be considered. 

[0060] In this case, when a host computer 1 resends the print data of the same sequence number, recovery of the two 
cases can be carried out. How many times resending processing is carried out or whether when the standby time (T2) 
of which passes, it resends may set up using a setting means by the user, even if it is the default value of a system. 
[0061] However, according to the mode set up with the above-mentioned behavior selection means, printing in the 
fixed network printer to which an acknowledgment was not returned in spite of having carried out standby-time (Tl) 
progress is given up, and a ** case is also in transmission of the following packet. 

[0062] Next, the control program which can answer a Request to Send from a host computer 1 is installed in the 
execute permission, and network printer A-E functions on network printer A-E in the printing system of this operation 
form as following meanses by starting this control program. 

[0063] First, network printer A-E functions as a receiving means to receive the print data transmitted to the above- 
mentioned broadcast address top or specific multicast address **. 

[0064] Moreover, the above-mentioned network printer A-E functions as a refusal means to refuse the participating 
demand to a specific multicast address [ host computer / new / 1 ], when a network printer is already participating in a 
specific multicast address. 

[0065] The printer among each network printer A-E which received the instruction by the above-mentioned 
participating means which can be answered makes the preparations which receive the data of the demanded multicast 
address, and carries out the response which turns and tells a host computer 1 about having changed into the receivable 
state. However, when the multicast address demanded from the host computer 1 is already used, the participating 
demand concerned sends the response of the purport to refuse to a host computer 1 . 

[0066] Moreover, each network printer A-E functions as a means to tell a host computer 1 about having received the 
packet of print data normally, a means to tell a host computer about reception being impossible any more, or a means 
to require resending of data of a host computer. 

[0067] Each network printer A-E returns an acknowledgment, when the print data of a sequence number are received 
normally. However, when the buffer for reception is in a full fullness state or the state where print data are 
unacceptable any more in the state of a form piece, an acknowledgment does not return. In the case of such a state, the 
negative acknowledge of a clearly unreceivable purport can also be returned. Under the present circumstances, the 
reason for facing returning a negative acknowledge and carrying out a negative acknowledge can also be added. A host 
computer can notify of why printing is interrupted to the user who is operating it for this reason. The network printers 
A, D, and E presuppose that it has recognized having received the poor packet by a certain reason. In this case, by 
performing a resending demand from the network printer A-E concerned actively to a host computer 1 , resending 
processing of a packet can be performed promptly, without waiting for the standby time (T2) mentioned above. 
[0068] Moreover, network printer A-E fiinctions as a means to cancel participation of the specific multicast address set 
up by the directions from the host computer 1 as the above-mentioned participating means. 
[0069] A host computer 1 gives individually the demand canceled of the multicasting group in which the network 
printer has participated to a network printer by the unicast. The network printer which received this demand secedes 
from a multicasting group. 
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[0070] Next, the host computer 1 which functions as each above means, and a network printer explain concretely 
below in what process print-data processing of this operation form is performed. 
1 [0071] First, a host computer 1 searches from a network a network printer with the capacity which can print the print 
data which it is going to print satisfactory. 

[0072] Namely, the thing to which the host computer 1 is supporting the printing function of the printing system of the 
form of (a) book operation, (b) What has LETTER size in the correspondence size of a form, the thing which can be 
printed 50 (c) printing pagination, (d) That whose orientation portrait is a portrait, (e) That to which resolution is 
supporting 600dpi, the thing whose (f) PDL is PCL5, (g) in order to require that a response should be returned to a host 
computer, the network printer which fills what is carrying out color printing correspondence, and all the things whose 
status states of the (f) printer are readies The packet of reference conditions is broadcast on a network ( drawing 8 : 
step SI). And it waits for a reply ( drawing 8 : step S2). 

[0073] When the printer in a receiving waiting state received the demand by broadcasting of (the drawing 1 1 :step S30) 
and the reference conditions concerned ( drawing 1 1 : step S3 1 ; YES) and reference conditions are suited on the other 
hand, the information about printing capacity of self, such as self IP address and printer name, and a location 
information print speed, is transmitted toward a host computer ( drawing 1 1 : step S32). The example of drawing 2 
shows the example which five sets, Printer A, Printer B, Printer C, Printer D, and Printer E, answered. 
[0074] Next, a host computer 1 has the reply from a printer, when the answered packet is effective, memorizes the 
information transmitted from ( drawing 8 :step S3; YES) and the printer concerned as an information list, and indicates 
by list ( drawin g 8 : step S5). However, when there is no effective packet, ( drawin g 8 :step S3;NO) and predetermined 
error processing are performed (step S4). 

[0075] The example of drawing 3 (a) shows the example which displayed the information transmitted from Printer A, 
Printer B, Printer C, Printer D, and Printer E as an information list 10. 

[0076] Next, a host computer 1 will be in the state waiting for an input about the number of sets by the user ( drawing 
8 : step S6). A setup of this number of sets is performed by the following procedures. 

[0077] First, a user looks at the list display of the above-mentioned information list 10, and chooses the printer which 
checks location information, a print speed, etc. and uses them for actual printing out of the searched printer A, Printer 
B, Printer C, Printer D, and Printer E. In the case of drawing 3 (b), the example which chose Printer A, Printer D, and 
Printer E is shown. The selected printer is displayed in distinction from a non-choosing printer, as shown in drawing 3 
(b). Drawing ! (b) shows the printer by which the printer by which it was indicated by the slash was chosen. 
[0078] A user does the setting input of the number of sets in the printer chosen as the degree. Here, since the print 
speeds of Printer E were other printers A and twice the printer D, the setting input of the number of sets was carried out 
at the two sections of the double precision of other printers (refer to drawing _3 (b)). And if a setup is completed, the 
[O.K.] button 1 1 of the information list 10 shown in d ra wing 3 (b) will be clicked, or the depression of the ENTER key 
of a keyboard will be carried out. 

[0079] Next, if the input of a click of the above [O.K.] buttons etc. is detected ( drawing 8 : step S7; YES), a host 
computer 1 will display the selection screen of the processing at the time of a printing obstacle ( draw ing 8 : step S8), 
and will serve as input waiting of selection of processing by the user ( drawing 9 : step S9). The example of a display 
of this selection screen 20 is shown in drawing 4 . 

[0080] In this selection screen 20, a user does the setting input of by what behavior a host computer 1 processes, when 
it becomes impossible to receive the print data which the obstacle occurred to the printer which is printing and 
transmitted to it. A user puts a check into either the button 21 for choosing "it waits for recovery of an obstacle", or the 
button for choosing "printing is continued at the time of an excess of the setup time, without waiting for recovery of an 
obstacle." Time to stand by the latter, when a check is put in is inputted into the text box 23 displayed below. 10 
seconds is inputted in the example of drawing 4 . 

[0081] If it detects that the host computer 1 had the above inputs ( drawing 9 : step S10; YES), a participating demand 
(joinGroup) will be transmitted by the unicast so that it may participate in the printer which the user chose at a specific 
multicast address ( drawing 9 : step SI 1), and it will wait for the reply from a printer between predetermined times (for 
example, 2 seconds) ( drawing 9 : step SI 2). 

[0082] In the example shown in draw in g 5 , to Printer A, Printer D, and Printer E, the participating demand 
(joinGroup) is transmitted by the unicast so that it may participate in the multicast address of (239.245.22.22). 
[0083] On the other hand, the printer which received the above-mentioned demand ( Drawing 1 1 :step S35;YES), It 
judges whether it is finishing [ participation to the already specified multicast address ] (drawing 1 1 : step S3 6). When 
having not participated in the specified multicast address, it participates in ( dr aw ing 1 1 :step S36;NO) and the above- 
mentioned multicast address ( drawing 1 1 : step S3 7), and a host computer 1 is answered in O.K. signal of the purport 
which participation completed ( dr awing 1 1 : step S39). Moreover, a sequence number 1 is put into the sequence 
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number register seqP which the printer has managed ( drawing 1 1 : step S40). 

[0084] In the example shown in drawing 5 , Printer A, Printer D, and Printer E have answered the host computer 1 in 
O.K. signal, and Printer A, Printer D, and Printer E can receive now the packet transmitted to the above-mentioned 
multicast address. 

[0085] However, if it is participating in the already specified multicast address ( drawing 1 1 : step S36; YES), a printer 
will transmit NG signal of the purport which refuses participation here to a host computer 1 ( drawin g 1 1 : step S3 8). 
[0086] A host computer 1 displays the dialog which shows that to ( drawing 9 :step S13;NO) and a user, when the 
reply from a printer was received, it judges whether O.K. packet was received ( drawing 9 : step SI 3) and the packet of 
NG is received from some printers ( drawing 9 : step SI 4), and it waits for the click or depression of the O.K. button by 
the user ( drawing 9 : step S 1 5). 

[0087] However, when the packet of O.K. is received from all printers, ( drawing 9 :step S13;YES) and the command 
which specifies print number of copies to be each printer by the unicast are transmitted ( drawing 9 : step SI 6). 
[0088] On the other hand, each printer will set up copy number of copies according to the command concerned, if 
reception of a copy number-of-copies setting command is checked ( dr awing 1 1 : step S3 3; YES) ( drawing 1 1 : step 
S34). 

[0089] Next, a host computer 1 divides print data into a packet, and puts a sequence number 0 into the sequence 
number register seqh of a packet which the host computer has managed ( drawing 10 : step SI 7). And when sending 
out of the packet of all print data judges whether it is an end ( drawing 10 : step SI 8) and has ended no sending out of 
PAKETSU, the value of ( drawing 10 :step S18;NO) and the sequence number register seqh is incremented ( drawing 
.10 : step S20), and the packet of the print data to which the sequence number 1 was given is transmitted by 
multicasting ( drawing 10 : step S21). Moreover, simultaneously with this transmission, a host computer 1 starts the 
count of standby times Tl and T2. And the reply packet from a printer is received ( drawing 10 : step S22). 
[0090] Drawing 6 (a) shows the example which transmitted the packet of the print data of 1 for the value of the 
sequence number register seqh, i.e., a sequence number, by multicasting to the above-mentioned multicast address 
(239.245.22.22). 

[0091] On the other hand in a printer, it judges whether a receive packet is normal in checking reception of the printing 
packet of multicasting ( drawing 12 : step S42), and in being normal, it judges whether the sequence number of 
( drawing 12 :step S42;YES) and a packet is smaller than the value of Register seqp ( drawing 12 : step S44). ( drawing 
12 : step S41; YES) case it is small — (— drawing 12 : - since it is not step S44;YES) and the packet which should be 
processed now, it ignores about the receive packet However, when the sequence number of a packet is larger than the 
value of Register seqp, it judges whether the sequence number of ( drawing 12 :step S44;NO) and a packet is larger 
than the value of Register seqp ( drawing 12 : step S45). case it is not large — (-- drawing 12 : processing of step 
S45;NO) and the packet which received is performed ( drawing 12 : step S47) Specifically, in the memory with which 
the printer was equipped, print data are accumulated and developed and printing processing is performed based on the 
developed data. And if processing of processing of a packet is completed, while returning acknowledge (ACK) to a 
host computer 1, the value of Register seqp is incremented ( drawing 12 : step S48). 

[0092] Drawing 6 (a) is carried out in this way, and shows the example of Printer A, Printer D, and Printer E which 
returned acknowledge (ACK) to the host computer 1, respectively. In the case of drawing 6 (a), all printers have 
answered a letter within 5 seconds in ACK. 

[0093] Next, the reply checks whether it is a resending demand ( drawin g 10 : step S23), and the host computer 1 
which received the reply from the above-mentioned printer continues ( drawing 10 :step S24;YES) and transmitting 
processing, after checking whether there had been any acknowledgment from ( d rawing 10 :step S23;NO) and all 
printers, when it is not a resending demand. 

[0094] That is, it checks that transmission of all packets is not yet completed ( drawing 10 : step SI 8; NO), the value of 
Register seqh is incremented ( drawing 10 : step S20), and the packet of the following sequence number is transmitted 
( drawing 10 : step S21). 

[0095] A sequence number transmits the packet of 2 to a multicast address from a host computer 1, and drawing 6 (b) 
shows the example as which Printer A and Printer D answer ACK promptly to this. However, about Printer E, although 
the packet concerned was received ( drawing 12 : step S41 ; YES), since it detected that the packet which received by 
any factor was poor ( drawing 12 : step S42; NO), a letter is answered in the resending demand (RESEND) of the 
packet concerned to a host computer ( drawing 12 : step S43). 

[0096] On the other hand, the host computer 1 which received the above-mentioned resending demand (RESEND) 
transmits ( drawing 10 :step S23;YES) and the packet of the present sequence number again, and receives the reply 
packet from a printer ( drawing 10 : step S21) ( drawing 10 : step S22). 

[0097] And it judges whether the printer which received the packet by which resending was carried out [ above- 



Page 8 of 10 



mentioned ] has the normal packet concerned ( drawing 12 : step S42), and if normal ( drawing 12 : step S42; YES), a 
packet will be processed according to the procedure mentioned above ( drawing 12 : steps S44-S48). 
[0098] In the example shown in drawjng_6 (c), the packet of 2 is resent to multicasting and a host computer 1 to the 
sequence number shows the example as which it was answered to ACK from the printer E which received this. In 
addition, in the printer A which has already answered a letter in ACK in this case, and Printer D, since the value of a 
sequence register seqp is 3, as shown in Step S44 of drawing 12 , it judges that the sequence number of the resent 
packet is smaller than the value of a sequence register seqp ( drawi ng 12 : step S44; YES), and the resent packet is 
disregarded. 

[0099] Thus, in this operation form, since it is constituted so that a letter may be answered in a resending demand to a 
host computer when the packet which received in the printer is poor, communication by the right data can be ensured 
between a host computer and a printer. 

[0100] Moreover, in a printer, even if the packet which received is normal, the buffer is not vacant or this case has time 
in processing of a packet according to situations, like the paper jam has arisen. In this case, the waiting demand 
(WAIT) of a purport which I want to wait for transmission of the following packet can also be advanced. 
[0101] Furthermore, when a certain obstacle occurs in communication of a network, possibility that a packet will 
disappear can be considered. Consequently, two kinds of phenomena, the case which is not received normally [ the 
print data transmitted from the host computer 1 ] to all or some printers and the case where all or a part of 
acknowledgment by which it was transmitted from the printer is not normally received by the host computer 1 , may 
arise. Then, in this operation form, even if it carried out fixed time (Tl) progress, not only when there is a resending 
demand (RESEND) as mentioned above but when an acknowledgment was answered [ no ] from printers, it constituted 
so that resending processing of the number of times of predetermined might be performed. 

[0102] The packet of a predetermined sequence number is specifically transmitted to a multicast address from a host 
computer 1 (drawing 10 : step S21). the case where there is a printer which does not answer a letter in an 
acknowledgment at least one after that ~ (-- drawing 10 : — step S22- step S23;NO - step S24;NO) — It waits to answer 
an acknowledgment until fixed time (Tl) passes ( drawing 10 : step S25; NO - step S26; NO) ( drawing 10 : step S22- 
step S23; NO - step S24;NO- step S25; NO - step S26; NO). However, when fixed time (Tl) passes, the packet of 
( drawing 10 :step S26;YES) and the above-mentioned predetermined sequence number is resent to a multicast address 
( drawing 10 : step S21). 

[0103] Although ACK was answered from Printer D and Printer E in the example shown in dr awin g 6 (d) as a result of 
a sequence numbers transmitting the packet of 3 to a multicast address from a host computer 1, no reply is performed 
from Printer A. 

[0104] Then, a host computer 1 waits for the reply from Printer A for 5 seconds as fixed time (Tl). And as shown in 
drawing 6 (e), a sequence number resends the packet of 3 to a multicast address after progress for 5 seconds. Therefore, 
when the obstacle in communication of a network is canceled in [ above-mentioned ] 5 seconds, ACK from Printer A is 
obtained. In addition, in the printer D which has already answered a letter in ACK, and Printer E, since the value of a 
sequence register seqp is 4, as shown in Step S44 of drawing 12 , it judges that the sequence number of the resent 
packet is smaller than the value of a sequence register seqp ( drawing 12 : step S44; YES), and the packet of the resent 
sequence number 3 is disregarded. 

[0105] Even when resending processing of every above fixed time (Tl) is performed, behavior in case the obstacle in 
communication of the above-mentioned network is not solved is chosen with the selection screen 20 which chooses 
behavior, as mentioned above. 

[0106] When the mode in which it waits for recovery of an obstacle is chosen, resending processing of every above- 
mentioned fixed time (Tl) is repeated until ACK is answered from all printers. 

[0107] However, in this operation form, even if it exceeds the set-up time (T2), when ACK is answered [ no ] from 
printers, the mode which continues printing shall be chosen, when this mode is chosen, transmission of a packet 
simultaneously the timer which carries out counting of the above-mentioned fixed time (Tl), and the timer which 
carries out counting of the time (T2) which carried out [ above-mentioned ] a setup are started And, repeating 
resending processing of every above-mentioned fixed time (Tl) (drawing 10 : Step S21 - step S22- step S23; NO - step 
S24;NO- step S25; NO - step S26; NO/YES) When the time (T2) which carried out [ above-mentioned ] a setup in the 
state where no ACK is answered from printers passes, the packet of ( drawing 10 :step S25;YES) and the following 
sequence number is transmitted ( drawing 10 : Step S20 - Step S21). 

[0108] In the example shown in drawing 7 (a), (b), and (c), the packet of a sequence number 4 is first transmitted to a 
multicast address from a host computer 1. On the other hand, although ACK is answered from Printer D and Printer E, 
ACK is not answered from Printer A. 

[0109] Then, a host computer 1 resends the packet of a sequence number 4 for a reply at a multicast address after 
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waiting and the above-mentioned fixed time (for [ T ] 1=5 seconds) during the above-mentioned fixed time (for [ T ] 
1=5 seconds). However, since ACK is not answered from Printer A in this case, it will be in a waiting state again 
about the reply of the above-mentioned fixed time (for [ T ] 1=5 seconds). However, since after progress of the next 
above-mentioned fixed time (for [ T ] 1=5 seconds) is also after progress of the above-mentioned setup time (for [ T ] 
2= 10 seconds), a host computer 1 stops the reply waiting from Printer A, and transmits the packet of the following 
sequence number 5. Consequently, it will be judged that ACK was answered by the following from all printers by 
answering ACK from Printer D and Printer E, and packet transmitting processing mentioned above will be continued. 
[0110] In addition, since it can judge that the sequence number of the packet concerned has become larger than the 
sequence number at the time of the above-mentioned obstacle generating as for Printer A though the packet by which 
the above-mentioned obstacle is recovered in the timing after this, and Printer A is transmitted to the above-mentioned 
multicast address is received ( drawing 12 : step S45; YES), printing is interrupted and participation of a multicasting 
group is interrupted ( drawing 12 : step S46). 

[0111] And when the above packet transmitting processings are performed and transmission of all printing packets is 
completed, ( drawing 1 0 :step SI 8; YES) and a host computer 1 transmit the packet which cancels participation of 
multicasting to a multicast address ( drawing 10 : step SI 9). 

[0112] The printer which, on the other hand, received the packet which cancels participation of the above-mentioned 
multicasting interrupts the participation to ( drawing 12 :step S41 ;NO- step S49;YES) and a multicasting group, and a 
letter is answered in O.K. which shows that surely the packet of participating release was received to the host computer 
1 ( draw in g 12 : step S50). 

[01 13] On the other hand, a host computer 1 ends ( d rawing 10 :step S27;YES) and broadcast processing of print data, 
when it judges whether it is the no as which it was answered to O.K. from all printers ( drawing 10 : step S27) and 
O.K. is answered from all printers after transmission of the packet which cancels participation of the above-mentioned 
multicasting ( drawin g 10 : step S28). However, when O.K. is answered [ no ] from printers, the packet which cancels 
participation of ( drawing 10 :step S27;NO) and the above-mentioned multicasting is resent ( drawing 10 : step SI 9). 
You may make it prepare the limit by time, or the limit by the number of times like [ resending / this ] above- 
mentioned resending processing. Moreover, even if it exceeds a predetermined limit, when O.K. is not answered, 
processing is once stopped and you may make it resume resending processing after predetermined, prolonged progress. 

[01 14] In the example shown in drawing 7 (d), to the printer which transmitted the participating demand (joinGroup) to 
the above-mentioned multicast address, a host computer 1 transmits a release demand (LeaveGroup) by the unicast so 
that participating release may be carried out. The printer which received this release demand performs release 
processing. While preventing generating of the functional disorder of the network by participation being continued by 
this, it can be made to correspond to a participating demand mobile next from a host computer. 

[01 15] As mentioned above, two or more number of copies can be printed quickly, without according to this operation 
form, applying a load to other printers connected to the network, since multicasting performs broadcast of print data. 
[0116] 

[Effect of the Invention] Since shortening of printing time and increase suppression of the amount of traffic can be 
aimed at, transmission and reception of the packet of print data are moreover supervised that what is necessary is just 
to multicast to the network printer which has participated in the multicast address and transmission etc. is controlled by 
the print control unit of this invention according to claim 1 as explained above, positive data can be transmitted. 
[01 17] By searching with a print control unit according to claim 2 the printer which can participate in a multicast 
address, this invention can look for a network printer with the capacity which can print print data certainly, and can 
process printing of next print data etc. certainly. 

[0118] In the print control unit of this invention according to claim 3, the network printer used out of the network 
printer detected by the above-mentioned reference means can be chosen. It can be made to print by the suitable 
network printer in consideration of the location of a network printer etc. in what could be made to perform this 
selection by the user. 

[01 19] In the print control unit of this invention according to claim 4, according to the print speed of the selected 
network printer etc., a number of sets can be assigned appropriately, and a print speed can be optimized. 
[0120] In the print control unit of this invention according to claim 5, when an obstacle etc. occurs about transmission 
and reception to a network printer, transmission and reception of a packet are controlled how, or it specifies 
beforehand, and Lycium chinense grows. 

[0121] In the print control unit of this invention according to claim 6, when you lapse into the state where the 
affirmative response of a purport which the obstacle occurred in at least one in a network printer, and received the 
packet cannot be performed, a packet can be resent and let printing processing be a positive thing. 
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[0122] Without resending, the following packet is transmitted and the printing processing in other network printers can 
be prevented from being overdue in the print control unit of this invention according to claim 7, when an obstacle 
immediately unrecoverable in at least one in a network printer occurs. 

[0123] In the print control unit of this invention according to claim 8, a packet is resent and a printing office is made to 
a positive thing. 

[0124] By the network printer of this invention according to claim 9, a specific network printer can participate to a 
predetermined multicast address. 

[0125] By the network printer of this invention according to claim 10, when the network printer is using the 
predetermined multicast address, the state where refused participation and it overlapped, and a bird clapper can be 
prevented. 

[0126] By the network printer of this invention according to claim 1 1, by carrying out the response of a negative 
acknowledge, acknowledge, or a resending response, the network printer which received the packet can notify of a 
situation to a print control unit, and can take the subsequent processing by the print control unit exactly. 
[0127] In after a printing end, by the network printer of this invention according to claim 12, the network printer which 
has participated in the predetermined multicast address can secede from a multicast address at the time of an obstacle. 
[0128] Since shortening of printing time and increase suppression of the amount of traffic can be aimed at, 
transmission and reception of the packet of print data are moreover supervised that what is necessary is just to 
multicast to the network printer which has participated in the multicast address and transmission etc. is controlled by 
the printing control method of this invention according to claim 13, positive data can be transmitted. 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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